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$\mathrm{S}\mathrm{L}_{2}(\mathrm{C})/\pm I$ – . .
.
, $H^{3}=\{(x,y, t)|t>0\}$
. . $H^{3}$ $ds^{2}=(dx^{2}+dy^{2}+dt^{2})/t^{2}$
3 , $(H^{3}, ds)$
. $\cdot$ ,
1042 1998 176-190 176
$(B^{3}, d_{S})$ . $B^{3}$ $S^{2}$
.
$\Gamma$
, $N_{\Gamma}=H^{3}/\Gamma$ . $\hat{\mathrm{C}}=S^{2}$ $\Gamma$
$\Omega(\Gamma)$ ( )
, $\Omega(\Gamma)/\Gamma$ ( ) .
$(H^{3}\cup\Omega(\Gamma))/\Gamma$ ,
, .
$\Omega(\Gamma)$ $S^{2}$ , $\Lambda(\Gamma)$
. $\cdot$ .
1( ) $\Gamma$ $B^{3}$ ,
$\mathrm{O}\in B^{3}$ $\Gamma$ r(0)
$(\subset.S^{2})\text{ }\Gamma \text{ ^{ } _{ }},$ $\Lambda(\Gamma)$ . .
$\Lambda(.\Gamma)$ 3








$\dim\Lambda(.\Gamma. )$ 3 $N_{\Gamma}$
.
2( ) $\Gamma$ $N_{\Gamma}$
, $\Gamma$ $c_{\mathrm{r}}$ .




. $\Lambda_{c}(\Gamma)$ (conical limit
set) , $x\in S^{2}$ , $\Gamma(0)$ $B^{3}$
$x$ $x$ .
$\Lambda_{\mathrm{p}}(\Gamma)$ , $\Gamma$ (
, $\Lambda_{p}(\Gamma)$ “ ” ).
, $\dim\Lambda(\Gamma)=\dim\Lambda_{c}(\Gamma)$















[$\mathrm{N}$ , Sec tion 9.3].
5 $\Gamma$ $s$ ,
$s$ $\mathcal{H}_{s}$ $\Lambda_{c}(\Gamma)$ .
( ) $\Gamma$ $\{\gamma_{n}\}_{n=1}^{\infty}$ . $\gamma_{n}(0)$




. , $t$ ,
$s$ .




$\delta(\Gamma)$ $N_{\Gamma}$ ( ) $\Delta$
$\mathrm{E}\mathrm{l}\mathrm{s}\mathrm{t}\mathrm{r}\mathrm{o}\mathrm{d}\mathrm{t}- \mathrm{p}_{\mathrm{a}}\mathrm{t}\mathrm{t}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{o}\mathrm{n}_{-}\mathrm{s}\mathrm{u}\mathrm{l}\mathrm{l}\mathrm{i}\mathrm{v}\mathrm{a}\mathrm{n}$ .

























2. (Buser) $C$ $Ch(\Gamma)\geq\lambda_{0}(\Gamma)$
3. (Brooks) $\mathrm{V}\mathrm{o}\mathrm{l}(N_{\Gamma})=$ oo $\lambda_{0}(\Gamma)\leq\frac{1}{4}\mu(\Gamma)^{2}$
( - , .
) $N_{\Gamma}$ , $c_{\mathrm{r}}$
, .
$\partial C\mathrm{r}$ Ahlfors Bers
$N_{\Gamma}$ ( , $\Gamma$ )
. Buser .
10 (Canary [C]) $N_{\Gamma}$
$\lambda_{0}(\Gamma)\leq\frac{K}{\mathrm{V}_{0}1(c_{\mathrm{r}})}$
. , $K$ $N_{\Gamma}$ .
, $N_{\Gamma}$
$\Gamma$ $\dim\Lambda(\Gamma)=2$ , ,
.
11 (Bishop-Jones [BJ]) $\Gamma$
$\dim\Lambda(\Gamma)=2$ .
$\Gamma$ $\dim\Lambda(\Gamma)=2$







12 ( ) $\Gamma$ , $S^{2}$ $\mu$ $s$
.\Gamma -. , $S^{2}$ $E$ $\gamma.\cdot.\in\Gamma$
$\mu(\gamma E)=\int_{E}|\gamma’|^{s_{d\mu}}$








[$\mathrm{N}$ , Section 4.4].
13 $\Gamma$ , $b_{n}(t)$ . $s$ r-




$s$ $\mathcal{H}_{s}$ $\Lambda_{\text{ }}(\Gamma)$ s
. $s$ r- . .
14 $s$ $\Gamma$ - $.\mu_{s}$ s .
, $\dim\Lambda_{c}(\Gamma)\leq s$ , $\dim\Lambda$ $(\Gamma)\leq\alpha(\Gamma)$ .
( ) $\epsilon>0$ , $\Lambda_{c}(\Gamma)$
. $t_{1}>\cdot 0$ $t_{n}arrow\infty$ $r(b_{n}(t_{n}))arrow 0$
$\{t_{n}\}$ . ,
$r(b_{n}(t_{n}))<\epsilon$ . $b_{n}(t_{n})$ $\Lambda_{c}(\Gamma)$ .. $b_{1}(t_{1})$
$b_{n}(t_{n})$ $b_{1}(t_{1})$ $n$ ,
$b_{2}(t_{2})$ . $\text{ },$
. $bk+1(tk+1)$
$\bigcup_{i=1}^{k}bi(i_{i}.)$
, $b_{i}(t_{i})$ . $b_{i}(t_{i})$
$\dot{\Lambda}_{\text{ }}(\Gamma)$ . , $\xi\in\Lambda_{c}(\Gamma)$







13 , $b_{i}(t_{i})$ $k\backslash$ $\mu_{s}$
$A$ , $\mu_{s}$ - ,
$A\mu_{s}(s^{2})$ . $\epsilon>0$ , $\Lambda_{c}(\Gamma)$
$b_{i}(t_{i})$ , s
$\blacksquare$
, Patterson Sullivan $\alpha(\Gamma)\leq\delta(\Gamma)$
[$\mathrm{N}$ , Chapter 3].









16 (Patterson-Sullivan ) $\delta(\Gamma)$ r-
, $\Lambda(.\Gamma)$ Patterson–Sulhvan
.
, 4 , 3 $\alpha,$ $\delta,$ $\dim\Lambda_{c}$
. . , $\alpha(_{-}\Gamma)=\delta(\mathrm{r})$ , 4






18 $\Gamma$ $\delta=\delta(\Gamma)$ , . 3 :
1. $\delta$ $g_{\delta}$ .
2. $\delta$ $\mathrm{F}$ - $\mu_{\delta}$. $\mu_{\delta}(\Lambda_{c}(\Gamma))=0$ .
3. $\delta$ $\mathcal{H}_{\delta}$ $\mathcal{H}_{\delta}(\Lambda_{c}(\mathrm{r}))=0$ .
( ) 1 2: 5 , $\Lambda_{c}(\Gamma)$
, . $\mu_{\delta}$
13 . 2 3: $\mathcal{H}_{\delta}(\Lambda_{c}(\mathrm{r}))>0$ . $\mathcal{H}_{\delta}$
$\Lambda_{c}(\Gamma)$ $h_{\delta}$ , 14 , r-
. 21 , $\mathrm{r}$- – , $\mu_{\delta}$
$h_{\delta}$ – , $\mu_{\delta}(\Lambda_{c}(\Gamma))>0$ .
3 1: 4 $\blacksquare$





19 $A$ $\Lambda_{\text{ }}(\Gamma)$ $\mathrm{r}$ - , $S^{2}$
$\mathrm{F}$ - $\mu$ $\mu(.A)=0$ $\mu(A)=1$ .
. .
$S^{2}$ – ,
$\mathrm{r}$- – [$\mathrm{N},$ $\mathrm{S}$ ection 4.2].
20 $s$ $\mathrm{F}$ - $\mu$ –
, $\mu$ : $S^{2}$
$\mathrm{r}$ - $A$ , $\mu(A)=0$ $\mu(S^{2}-A)=0$
.
21 $\Lambda_{c}(\Gamma)$ $\mathrm{r}$- ,
, $\delta(\Gamma)$ .
183
( ) $\delta(\Gamma)$ , 17 18 1
2 . 19 , $\Lambda_{c}(\Gamma)$




, [$\mathrm{N}$ , Section 3.5].
22 $s$ r-
. , $\delta(\Gamma)$ r-





23 $\Gamma$ , $\Gamma$ ,
$\delta(\Gamma)$ $\Gamma$ - – . Patterson-Sullivan
, $\delta(\Gamma)$ ( )








. 21 - . $\cdot$ , 18 $\delta(\Gamma)$
. $\text{ _{}\delta(}\mathrm{r}_{)}$ 14 ,
18 . $\delta(\Gamma)$ F-
, - $\mu$ – .






2 , $\Lambda(\Gamma)=S^{2}$ .
( ) $\Lambda(\Gamma)\neq S^{2}$ , 2 [$\mathrm{N}$ , Section






25 ( ) $\Gamma_{0}$ $\mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C})$ $\theta_{n}$ : $\Gamma_{0}arrow\Gamma_{n}$
\theta : $\mathrm{I}_{0}^{\tau}’arrow\Gamma$ , $\gamma\in\Gamma_{0}$
$\theta_{n}(\gamma)$ $\theta(\gamma)$ .
Bishop-Jones [BJ] , $\mathrm{r}_{0}$ $\mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C})$ \theta $\mathrm{r}_{0}arrow$
$\Gamma_{n}$ ( $\Gamma_{n}$ ) $\theta$ : $\mathrm{r}_{0}arrow\Gamma$ (






26 ( ) $\mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C})$ $\Gamma_{n}$ $G$
7 $\Gamma_{n}$ PSL2(C) $G$
. , 2 .
1. $g\in G$ $g= \lim$
.
$narrow\infty^{\gamma_{n}}(\gamma_{n}\in\Gamma_{n})$ .
2. $\mathit{9}=1\mathrm{i}\mathfrak{R}arrow\infty^{\gamma}n_{i}(\gamma_{n}..\cdot$ \in F $G$ .
$B^{3}arrow N_{\Gamma}=B^{3}/\Gamma$ $0\in B^{3}$ or .
, $\Gamma_{n}$ $G$ ,
, $(N\mathrm{r}_{n}, o\mathrm{r}n)$ $(NG, oG)$
Gromov [$\mathrm{M}\mathrm{T}$ , Section 7.1]. ,
, –





27 $\Gamma_{0}$ ( ) $\theta_{n}$ :








( ) $\mu_{n}$ $\Gamma_{n}$ Patterson-Sullivan .
$\dim\Lambda_{\text{ }}(\mathrm{r})n$ $d$ , ,
$\mu_{n}$
$S^{2}$
$\mu$ . , $\mu$ $d$






inf $f$ , $N_{\Gamma_{n}}$ $N_{G}$




. , Bishop-Jones .
30 $\mathrm{r}_{0}$ , ( ) $\Gamma_{n}$




( ) $\Gamma$ , $\dim\Lambda(\Gamma)=\dim\Lambda(\mathrm{c}\mathrm{r})$ .
? $\Gamma_{n}$ $\Gamma$ $G$ ,
28 $\text{ }\dim\Lambda_{\text{ }}(G)\geq\dim\Lambda_{\text{ }}(\mathrm{r})$ . $\Gamma$
, 11 $\dim\Lambda.(\Gamma)=2$ . , $\Gamma_{n}$
,
. 11 . $\Gamma_{n}$
, , $\dim\Lambda(\Gamma_{n})$
, $G$ . .
$\lim\dim\Lambda(\Gamma)n<2$ , $\cdot$ 10 , $C_{\Gamma_{n}}$
. ,
$G$ $C_{G}$ . 28
$\dim\Lambda(G)<2$ . , $\dim\Lambda(\Gamma)$
.
$=2$ .
$\lim\dim\Lambda(\Gamma_{n})=2$ , . $\blacksquare$
,
.
31 ( ) $\Gamma_{0}$
$\mathrm{r}_{0}\supset \mathrm{r}_{\iota}\supset\Gamma_{2}\cdots$
{1} ( , $\text{ }$.
$\infty$ ). , $\dim\Lambda(\Gamma_{n})=\dim\Lambda(\mathrm{r}_{0})>0$
, $\dim\Lambda(\{1\})--\mathrm{o}$ .
, $\Lambda(\mathrm{r}_{n})=\Lambda(\mathrm{r}\mathrm{o})$ $\Lambda(\{1\})=\emptyset$




32 $\Gamma_{n}$ ( ) $G$
, 0 ( $n$ )
, $\Lambda(\Gamma_{n})$ $\Lambda(G)$ .
$\Gamma_{n}$





, $\mu$ $\Lambda(G)$ G- .
, $G$
, 23 $\mu$ Patterson-Sulivan ,
.













( ) , $n$ (
) \psi n: $Garrow\Gamma_{n}$ , id: $Garrow G$
[$\mathrm{M}\mathrm{T}$ , Section 7.1]. $\psi_{n}(G)=\Gamma^{J}n$ ,





, , $\delta(G)$ $\mu$







35 ( ) $\Gamma_{n}$ $G$ , $\Gamma_{n}$
$G$ , , $n$ ,
$.\psi_{n}$ : $Garrow\Gamma_{n}$ $\mathrm{i}\mathrm{d}$ : $Garrow G$
.
$\sim\sim$











, McMu en [M] .
, Mc-
Mullen , .








, ( 7) , 1










$(\mathrm{M}\mathrm{c}\mathrm{M}\mathrm{u}\mathrm{l}1_{-}\mathrm{e}\mathrm{n}[\mathrm{M}])$ . $\Gamma_{n}$ ( )
$G$ $\dim\Lambda(G)\geq 1$ ,
$\lim_{narrow\infty}\dim\Lambda(\Gamma_{n})=\dim\Lambda(G)$
.
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